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C-type lectin receptors help Langerhans cells (LC) to take up and process pathogens. Langerin/CD207 is a
mannose-binding C-type lectin that is speciﬁcally expressed by LC. It is involved in antigen uptake in an as yet
poorly deﬁned way, and it is a major molecular constituent of Birbeck granules. We studied the emergence of
Langerin expression in LC in epidermal sheets and cell suspensions during ontogeny. Langerin appears later than
MHC II expression. Intracellular Langerin expression becomes apparent 2–3 d after birth. Only 10 days after birth all
LC co-express Langerin. The intensity of Langerin expression reaches adult levels by 3 wk after birth. Early
Langerin expression appears to correlate at least in part with the physical presence of Birbeck granules.
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Langerhans cells (LC) are equipped with C-type lectin-like
cell surface receptors that bind to carbohydrate moieties,
often mannose structures, on microbial pathogens (Figdor
et al, 2002). Receptors such as DEC-205/CD205, Langerin/
CD207, DC-SIGN/CD209, or BDCA-2 facilitate adsorptive
endocytosis, but also target antigens efficiently to the MHC
II processing pathway as shown for DEC-205 (Mahnke et al,
2000). In skin, Langerin is specifically expressed on the
surface as well as intracellularly in LC, and it is also a main
molecular constituent of Birbeck granules of LC (Valladeau
et al, 2000, 2002).
In the perinatal period, murine LC possess an incomplete
set of immunologically important molecules. MHC II is
expressed only late in development, distinctly after MHC I,
CD45, or ATPase (Romani et al, 1986; Elbe et al, 1989). The
DEC-205 receptor on LC appears even later (Dewar et al,
2001). Nothing is known about Langerin expression in pre-
and neonatal life, either in humans or in mice. Therefore, we
investigated this issue by means of novel antibodies against
mouse Langerin (Valladeau et al, 2002).
Results and Discussion
Only a few MHC IIþ cells (Romani et al, 1986; Elbe et al,
1989), but no Langerinþ cells were detected in epidermal
sheets (Fig 1) or by flow cytometry of freshly prepared
epidermal cell suspensions (Fig 2) from day 18 of gestation
to 1 d after birth. On day 3 after birth, sheets were still
largely negative for Langerin (Fig 1, Table I). In contrast,
more sensitive FACS analyses revealed weak Langerin
expression in the MHC IIþ LC (Fig 2). Langerinþ but MHC
II cells were never encountered up to adulthood.
By day 5 after birth, half of the MHC class IIþ LC
expressed Langerin (Table I). The staining pattern was
unusual in that weak, punctate Langerin fluorescence was
found exclusively in the very distal portions of the dendrites
(Fig s1, online).
The adult pattern of Langerin expression (Valladeau et al,
2002) first became evident 10 days after birth, with the
notable exception that the staining intensity was lower (Figs
1 and 2). Adult levels of intensity were reached by 3 wk after
birth. At that time point, however, the density of LC was still
markedly higher than in 3-mo-old mice (Romani et al, 1986;
Elbe et al, 1989) (Table I).
The late appearance of Langerin is reminiscent of the
ontogeny of DEC-205 that emerges on LC by about 1 wk
after birth (Dewar et al, 2001). An incomplete equipment
with C-type lectins would suggest impaired function of
neonatal LC. This has indeed been demonstrated (Dewar
et al, 2001). Also, neonatal dendritic cells from spleens
seem to function less well than adult dendritic cells
with regard to MHC II-restricted T cell responses (Muthuk-
kumar et al, 2000). A specific role for DEC-205 has
not been addressed in these studies. Clearly, however,
neonatal dendritic cells are not completely incapable.
For instance, some of the innate functions like in-
terferon production appear to be fully developed (Sun
et al, 2003).
For ultrastructural studies, adult skin was taken as a
positive control. There, in virtually every section profile of an
LC, one or several Birbeck granules could readily be
spotted. Applying the same observation criteria, it was
much more difficult to find Birbeck granules in LC of
postnatal day 10 (Fig s2, online). In LC of postnatal day 5,
we found no Birbeck granules. It should be emphasized that
this must not be equated with the physical absence of these
organelles. Rather, it may be due to a sampling problem.
Low Langerin expression presumably mirrors small num-
bers of Birbeck granules. In an extensive ultrastructural
analysis, Kobayashi et al (1987) found Birbeck granules on
day 4 after birth. Thus, it would appear that the expressionAbbreviation: LC, Langerhans cell
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of Langerin reflects the presence of Birbeck granules also in
very early life.
Materials and Methods
Epidermal sheets and epidermal cell suspensions were prepared from
neonatal and adult mice by standard methods and stained for
immunofluorescence and flow cytometry (Online supplement).
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Figure 2
Expression of Langerin as determined by flow cytometry. For the detection of Langerin, epidermal cell suspensions of C3H/HeN skin at various
age groups were prepared, fixed, permeabilized, and double labeled for MHC II (x-axis) and Langerin (y-axis). Dot plots represent the results of at
least three independent experiments. Langerin is first expressed on day 3 after birth. Expression levels gradually rise. Note that even on day 10 after
birth, Langerin intensity is still lower than in LC of adult mice.
Figure 1
Expression of Langerin in LC from birth to adulthood. Epidermal
sheets of BALB/c mice were prepared at the various time points
indicated and analyzed by double labeling for MHC II (left column) and
Langerin (right column). Note that Langerin expression is absent until
day 3 after birth. Scale bar, 50 mm.
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Table I. Density of LC in the epidermis as determined by the expression of MHC II and Langerin molecules: median
(interquartile range)
Age
MHC IIþ cellsa
(cells per mmb)
Langerinþ cellsa
(cells per mmb)
Intensity of
Langerinb
% Langerinþ of all
MHC IIþ cells
Number of
experiments/ﬁeldsc
Fetal d19 Few (0) 0 (0)  0 3/60
d0, newborn Few (0–12) 0 (0)  0 4/80
d1 postnatal 62 (21–123) 0 (0)  0 5/100
d3 802 (653–988) 62 (0–82) þ d 8 5/50
d5 1348 (1265–1409) 782 (525–967) þ d 58 5/50
d10 1852 (1687–1995) 1832 (1687–1985) þ þ 99 4/40
d15 1770 (1687–1934) 1770 (1687–1924) þ þ 100 4/40
d21 1955 (1770–2058) 1955 (1770–2058) þ þ þ 100 4/40
d42 1852 (1728–1934) 1852 (1718–1934) þ þ þ 100 3/30
d100, adult 1225 (1137–1379) 1225 (1137–1379) þ þ þ 100 2/40
aValues were determined by counting double-labeled epidermal sheets. Medians for each time point were calculated from the counts of all
microscopical fields from all experiments.
bIntensity of Langerin staining is expressed semi-quantitatively.
cIndicated here are the numbers of separate experiments and the overall numbers of microscopical fields counted.
dOn days 3 and 5, staining for Langerin is restricted to the distal portions of the dendrites.
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